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(54) EXPOSURE SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To downsize a stage for 
positioning a reticle or a wafer, after maintaining a 
condition of exposure light or a function of measuring an 
imaging performance. 

SOLUTION: A wafer W is mounted on a wafer stage 
WST, which is so provided as to freely move to an X- 
direction and to a Y direction on a fixed plate 13, a 
pattern image of a reticle is exposed within an exposure 
region 1 2 on the wafer W and the exposure is performed 
by sweeping the reticle and the wafer toward the Y- 
direction. A stage 14 for measuring is provided freely 
movable in to the X-direction and to the Y-direction on 
the fixed plate 13 independently of the wafer stage WST 
and a space image detecting system, including a 
radiating amount monitor 1 8, a radiating unevenness 
sensor 19 and a measuring board 20, through which a slit 
is formed is installed on the stage 14 for measuring. 
Since the wafer state WST may be provided with a 
minimum functions which are only required for making 
the exposure, the wafer stage can be downsized and made light-weight. 
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HffFW*©^] 

BulBS 1 ©XT-->*kli3£iiLfcm2©XT-->*k. 
ttftfHB-rstHWSBfc, *B*.fcCfc*fSBkf*B 

fulfil 2 ©XT-^ti. ffiEB l OXf-: ^kfiffijfck: 

Mi e»3t tr- a jwesb s ffifi k SuEBft e- a*<h8 
[B$B4] ii^3S2femoS7 l d^Er'feor, 

MEBJI6 £- A tfBtf S ft * tiB k BEBft Vf-A tfjg 

wsnavttfii: ©ra-esiEB 2 oxf-y*8iis^ 

**JW*B*B*.fec k*W«k-r*BifcBB. 
C»*S5] B*Si8E«OB)t«Bi?SoT, 
Hufem 1 OX-r-^BJfBB^t:— A«:SgS*$tlSffi@ 
k#t, BgBB 2 ©Xt— s;*MfBBtte- A* 
BB*n&vffiBk:<aBi*«>-r •SBBBB'&Bilfc c k 

**^LT«E±caBr*B««Bfc:*v^T, 
MES«*«#LTffiS©Btt*»»rrsS 1 ©Xt- 
->*k, 

MiBB i ©xt— ^kt±ffl3iurcB2©XT— ->*k. 
KB 2 0X?-3;±lcEB2nTBE»B%¥&Ol8B 
WttSfWfSiHWSBi:, *l*ftct*»$im 
B^«c 

[IS*3S7] B«3i6E«©B««fi1?fcoT, BUSfi 
B 2 OXr-^li, BfisBB 1 ©Xt— ^kfiSSitlc&Kl 

[it^8] ii*]16lB^©g7 , c^ST'^oT, 

BEtaBjtt*3Rfc±«Bjwa«rt©{ftBi:, mmftmm 
©nd!i©^©fiEk©F^TBuiBm i oxf-^a 

S**B»SB*B*fcC kfcWBk-TSBftBB. 
[IS;£JS9] B*B6EB©BJtBBTfco'T, 
flffi^ft^Rfc.fcfcBftBBl'iOffiBk* BB^BB 
O^-fflyoBf^OttfifcOHTfBEB 2 OXf-y*»i 
S-H:*lW»BB*B;t;fcc fc^itSMSIo 

[m^i o] ■?x?ic&f$.2nrz><2—v%:nyt\z 
— A*Bf«TB«±te^-rsByeBBti3i/^T, 

BEB)te-A<o«B*JH-a-r*ltSIBfi*»EB«nfc 

KXT-^tB^.c.nijEW-jaii^B^Jtai-rs^^B 

k, ^-rsck^WBk-rsBJtBB. 
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w&rt- lts«± tcs^-r zmftmwios^T. 

MEBB>lfitB(OlBM9tt«ftB|-f - 5 BBBBtfEB 5 

nfcx-T— ->"tx 

BU^— ^fcB*&ftlWEttW8«*»»**»S)SB 
k. *Br*ck*W«kf*B3ttBB. 

[«*si2] TX^tc^^nrc-'^-^B^e 
-A^v^TSffi±fcK^-r«S7 i e^Bfc*5(/^T, 

tuIBvx * k tuiB*ffi k flfsinfr-S^Sjt U TffiJZ?) 

ffl&t&mtzn i ©xt— >*t, 

tlj|BB7 , de-A©mi^«-i!l-r-SltS!lSBA^«^nfc 
®2©Xt— -^k. 

BuiBB 1 ©Xt— v ? kijfBB2©XT— s?k©ratEB 
BEB2 0X^-^6eBf«3»*aEB"J-*K 
^gp«k. *B*fcck*WBk-r*B*(B«. 

[B$B 1 3 ] ISsfrS 1 2 EB©B««ST'£ o T> 

SE^titeBfltT?** c fc*W«fc-r*B)ttSSBo 

¥3R*^-LTWE±fcia!B-r*B)ttBBfc:*vT, 
WfEWfi*«»bTBf«OB«*»ll|-r«B l ©Xt- 
->*k, 

meaB^soeBWttsw-BraH-BBBtfBBs 

nfcB2©XT— s?k, 

tffEB l ©Xt— v ? ktufBB2©XT— > 7 k©fflU:EB 

sn, ssiaf2oxf- ^6eB-r*s»*BB-r*B 

»gPMk, *B*.ftck*1*«k-r*B«BBo 
[B«B 1 5 ] B$B 1 4 EBOB»BBT« o T, 

BE»fjft»#tt, j»fisM5©tt^B#*m, x«jssi@ 

[0 0 0 1] 

B&BOB-t-S&ttttHn *fBfltt, fflx.tf¥*ft£ 
t\ »BBjS*f » XttSBBSCN-v FB*Bi6*-*fc 
' J6©U V^^-flgfT', ^X*^* — VJfc&ftte© 
B&i:£li^**fcftfcttfl3Sft*B3fcBfifc:BU W 

tfMgB4MtefcB*gMe£BLTtfB4:fcOT& 

So 

[0 0 0 2] 

*»#*fB*BB-r*ISt, Br5£©B 
^©tk-evx^kLT©!^-}^©^*— >«:J£K 
ft^fcfl-UTU^XhCB^Sftfc^x/N (Xtitf^ 
X^U-hB) ±C(E?t5IlT, «E*tt-fi5I^ 
©SUSft^E Uf-;/H tf£ffl«ftT^fc. Bifi 
■W4, J^tt^3&**SHfct-ackfc<*ffi;«©UT* 

'>x/N^jSi57 , c^m{c» LTPWtBjtB LTBft*fT 3 X 
fy^-7>F- X**>:55S;©,k-5$:j£fiBft5?©t& 
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[0003] znz><ouimw.T'\t. n^miEttmitm. 

tf&SfctfK ^^/l/©&W*a6^5 U^jI/Xt- 
->\ Xti^x^roflm&i&SrfT? ^x/NXT-^'ca, 

3Sfc«-r«s^oxiti*;i/^-^a!i-r<5fc«)<osa 

-3?±lcB*&nTV*«tHBBB2: LT(±, PRfcfJSU 

[0 0 0 4] 

[»W#»i*L*5 4:-r*tWH] ±EO»*a»OBJt 

B©BftIII©X;l/-:7«y h *««>SCi:fc 20 

t LTfi, JW(WH3fc9©BftxiM/*— *B;taStf 
S#j£©fl&fcs Xt— 5*D«HBeS£*;*:# < LT, — f£ 

xf^ u >yRm&cfj&aBwn*BBfr«^«tft 

So 

[0 0 0 5] C©£?CXt— ^©fgiS^S£lRLt2-£ 

i;ffi:fc©J^*-*T?SB»^£ft±3-£Slc«, Xt 30 

*©B»*-*fr&«£***IB#t&*-*-*. C©.£5 
fe:it*r*J»Btt, Xt-: 5^RO«»ft!»fflB*4i; 
T, Bft»BTB#*nT^*J«^ffiWfcftl»B# < »& 

-v^^T-t s fftt'MffL g«fb-rsc tA'gtn 

[0 0 0 6] jfefiB«S{OB3tett«T?tts 40 

S<0lRl±»cJ:oTi64BJl£^HIfeS^*nTX;l'-^ 
h 2 tiS£:±±k:, XT-^lS^/MtfbfCJ: 

m^m^t>^mm t isub-r s £ ^3 a?Uj£*«& 

S„ t£Zi>\ «<0i5i:Uf^;Wf-^ Xfi^ 
x/nXt- ^k:&8tt38lgB*MiH*. P. tlT v >S tf^tc 

XT-S^/hiy{fc-r3<D{4HiST-3D-5„ 
[0 0 0 7] l/f^;l/Xf->\ XIWxaXt 

WBSBa<B*.5ftT<^*«&, ^OtWJBfitcttaB so 



Z^T^fD^^SLT^St^K:, IHfr*>»cBflBfc 
©ill*£ «fc o T^<Dtf-5!lgBOia**^Bt±^-r So 
^©18^ Uf^;l/7f-^ Xti^X^XT— istm 

[0 0 0 8] *^«»f*>S#,u:B*, Btt*l£<otttt, 
/K X«^x^^fiiB?*i6-rsfci6(OXT-^/lN^b 

BSB*«*.*i:#ICs *©8t«SB*ffifl!LTW*l"«- 
s|g©&«±#©Iji^*iiM-ef?SBtt§£B*««-r 

[0 0 0 9] 

raw*«i*-r xmiiczzm i ©lift 

mwn. ^x? (r) icjg^snfc/^?— >%B«e— 

Afcffl^TSS (W) ±fc«E¥-r*By£St«K*VT, 

ffl&*&W}-?Z>f£ 1 ©Xt- (R S T ; WS T) 
*©^1 ©XT-^£te2fe±L;rc:gl2©XT— ->* (5 I 
1 4) i:, CO$2©Xf- i/lcmQWlbtlT^COm 
3ttC—2»©tt«*!HBrr (6 ; 1 8) t. * 

[0 0 10] «f*»**«Wfc:J:ntf, **©B«K:ffiffl 
-rs^©3S 1 ©Xt— ^ttBftK&g&S/hGgOBflE 
©*^fc-&5Ci:tcJ;oTs ^©fl 1 ©Xt— S^©* 

BffctfnreHc&So -7b-, BftfcBBj&Btf* < > B3"6 
If- A©ra*9©«»*iHB-r *«-BSE«ttx S'J©m 2 
©Xt— ^HUgBSttSfci^ Bftlf-AOttBfctHffl 
So 

[0 0 1 1] C©H£\ ^©ffPMB©— 0!U±, BJttf 
-2»©£tt©/W-*tt»J-f S#m-fe>-9\ X«-?-©B 

So Sfc, ^2CXf->'tt, — tfOfcl-TtftRtf^ 
©S 1 ©Xt— ->*©^fi)M±T\ -?-©g! 1 ©Xt— S^fc 
afflji»c^i&g?£tcgHB^tlT^Sfe©T'^So C©i; 
^©^ 1 ©Xt— > 7 ©f^t)0fC ; e-©S2©XT— ->* 

B^nsffi©3fifi5T©B^e-i»©«®^ti-pjT?#So 

[0 0 12] €-©B^Vf— A^^^nsffiBi: 

^©SS^e— AA^.s^$ti%v^fitBi;©raT* ; €-©m 1 © 
Xt— ^*&8j£-£S*iJ8PgB (1 0) SMicfc^ 
MSLi/^o c©fc#, gUBiMKti*©^ 1 OXf-^tf 

B^t:-A©p.ti*{as*^^S5nso sfc, ^©n^ 
if— A^«gftf$ns{iiBi:-e©BJtt:-AA^s*^n^: 
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I (10) *I^SCttfl$U\ Cft£«fcoT. «■ 
Sl^tti^-O^ 2 ©X^-S^OftSIIggtf B^tT-A© 

[0013] sfc, zom 1 ©xx— >*;b<^©Bfttf- 

'#SB (1 0) ?:ijt«Cfctfi$U\ CtUcfco 
T, Bttf$, RtmSiMT*2 0©Xx-^&^ftk:ffi 
i/^^nSo *fgfl.m;:.J;3ffl2©BftgBl±, 10 

(r) tcjg^^nfc/^-v^ig^^is (p 

L) ^LTSS (W) ±lc®&?2>mit&W^ts^ 
T> ^<DS«^«^fLT3T^<D^^fi)-rS^lCDX 
f-y(WST) fc, ^©Igl ©Xx— >*fc«ffi£rbfc 
^2 0Xt l -->" (14) ^©^©X-r-vUitcia 

(2 0) ts &m*-rct><DT'&Z> 0 

[0014] mfrz*Rwic&m£, *&e>mx.ic&m 

<Dfr*t$rc-&2>£ hlCfcoT, ^©31 1 ©X^— ^©/h 20 
ftBT-tSo 

[0 0 15] lOI^, SKfti 
©ftg-tr>-9\ W-BBSBt-*, Xtilf-SiJfflS^®^ 

©fct. ?-©3? 1 OXf- S*0ft*>D»c*-©B2©X-T- 30 

[0 0 16] £fc, *©8IB3tt¥3Rfc±6WttfiW*rt© 
figi:, c©Bft^sS©^(Pd©ffi£©{iB£©nflT-^© 
« 1 OXf-i>*»l?^4HWai (1 0) %B*.« 
cttfS$U\ c<ot%, ffl-8lfl#fc«: j e'©B i oxf 

jRt±*Bit««rt€)fflB4:, COB3tt««©n«OBf 
^©{4Bfc©F^1?-e©m2©X-r— i?*&M-£-<±Z>ym 
SI (10) *i*«CkJWi«U\ <:©£#, tf-iRI 40 
Bfctt*<DB 2 OXf-: ^OitjfHggtfBttBESlc&ft 

■r-5,, 

[0017] *^©S3©B^Bt±. ^x^ 
(R) fcflg]«;£ftfc/<#— >*BJ£»f-A*ffll/<>T»« 
(W) ±te^-*-*B3t«BK:*V>T, ^©BfttT-2* 
0«B«rJH-B-r*ffffl*B (1 8. 1 9) #EB«*ifc 
Xt— 'J (4 1) fc. c©X-r— ^£B*.5ttT*-©tf- 

sygs^^-r^i^ip^s (44, 4 5 a, 4 5 b) 

tf«iJ£IB£<f ffl LTBJttlf— AOB*B*BB-j-*BHC so 



*©tha!l^B^iSB±»LTt>, ^©^gglcfc^r 

[001 8] &tc, *^©B4©B«^B«, vx* 
(R) IcBBSnfeX*— >*«B3fc*5R (P L) 
bTSffi (W) ±fc«B-r*BjtefflHc*JVT, *oa 

B«**oe«»tt*B»r*jH-fliaiiB (20, 42. 

4 3) tfEBStlfcX^— 5? (4 1) t. lIOXt-^ 

«c«*5nr*oBW»B*>MPr*?j«iSE« (44, 

4 5 A. 4 5 B) 5rW-rSfe©-pfeSo »r*»**B 

wtc^ntf. *otf«SB*tt£LTttBtttt*tmr 

*BK:*-©tHIB8Btfi&B±»bT*>. ^©^ffl^Btc 
<fcoT?tgi£4a-5fc46, B7ta»;:t;J:*-©*gg±||©KS 

[0019] *tc % *^^©S5©B5t^B«> ^x* 
(R) fc«*«tift/<*->«B3tlf-i»*BV>Tllfi 
(W) ±fce^-r«S^»Bt*iV>T. fiD7X7J:f 
©S« k Ofltifr-S4B? b T J?rJ£©B**BlW 5 
Sioxf-^ (wst; 4 ia) i:. ^©Bfttf-£> 
Otttt*W-W"i-aBBBB (18, 19) iflWsnft 
B2CXf-f (1 4 ; 4 1 A a) ^©^l©X-r 
—>"tfoS20Xf-: ^©KicEBSti, ^©12 
©X-r— ^&€BB-r«M4HtWr«VnMPB (4 8) 
*B^fct©TS5 0 IB*>«*aWfcJ:ntf» *■*© 
tfB^B*^B*'&A,T(/^T t>, Xti^Off-SJggfcte 

jb b tb# e- A©psjs^tf m? k. z<nmmmw 
*n. B^fctt*©BB j ttBK±B©B»#Rtf& 

1>\> 

[0 0 2 0] c©J§£, *©BBB*f<o-«tt. 
*©ffiV>Hf«fl4 (48), Xttffl*»»*tifeB(*-p 

BBBB£*ifc£W*i:bTtt, sssssft-cvsst 
*B«MfiBStiS. 5Wc, *l£B^©^6©B7tSBtt, 
vx* (R) KJB«*nfc/^->**ftB3tt^3R (P 

D ?:/>ltis (w) ±£S»-r*BttgBtc*sv 

T, *Ol«*fiB* LTfSOflW*»tt4S 1 OX 
f->'(WST;41A) L *©tftBJfc¥3R©BBW 
tt«9Wr«tHHBB (2 0) tfjWStiftRZOXf 
— v? (1 4 ; 4 1 A a) fc, ^-©^ 1 OXf->*i:^0 
B2©Xx-^fc©HtcEBS*U f<0i2OXf-^ 
fr&£B-T«lteSK*-«MMtttt (4 8) fc, *B* 
fct>©T'£3o «r*>5*ftWtc«fcntf, ^©fffiJ^BS: 
teffl b T^Btttt^ttPJ-r 5 BC *OW-BBB* , BB± 
#bTt, X« : €-©WB^BA^B*-t-A,TVTfe, ; f 

[0021] c<om-£?i>. zvmm&ttco-miz, m& 
»*©fiv^B{***» (4 8), x(±?gftiss^nrc«{* 

[0 0 2 2] 
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tf IH¥ 1 1 - 1 3 5 4 0 0 



■«SL, COHltcfci^TBJWlCtt* BJtotSL If 

;l/RO;<*->I (TBB) ©XU v htt©J9M«**!H 
P^-T^o Bftft I L KrF (?fcfi2 4 8 n 10 

m) . SKttA r F (»gl 9 3 n m) ^QX^V 
U— tf^fe. Y A G U—*f(DfoMi&. X«:*«9:/:A0 i 
£ 3 6 5 nm) 9*MeJBT** 0 1 rt<D«T 

ibff«tt««i»'r*±»JW5Ri ^HSou-ifB 

[0 0 2 3] Uf*;l/ROfOBK«lLlc<J:5B«S 
(B3#BB) >©BH\ gK)t^PL 

*ttLT«BflM5 0 (fltt. 1/4 fg, X«41/5« 

W±OXU y 1 2 icSU^n^o CTF, 

!»J^3RPLO)tttAXteTfTtZtt*ffit). zmc 

Sita¥ffirtT**B«^ou?-^;i/Rar/^x/Nwo 

[0 0 2 4] 5tt\ 'JinWOT^^VhfflO^' 
7*S/^#*TiB»«»#S07'v-f ^>Hr>-9- 1 6 

(cBtadt>«en^. ^h^t****, i/^^;i/R<o± 

VXD * ;i,T 9 -< * > h RfltttA^EB 4 tlT V>S e 
[0 0 2 5] Wc, U^*;l/RW\ l^*/UX-r— v'R 

R S Tti> Y^fRjtC^T(CgHfl?n/c2*:cO^V K4 A 
Rtf 4 B±lCX7-^7"J >y*ttLTY7jfR»C#f!j£ so 



8 

aElC«B2tlT^*o 3E»c*«Ttt, WF4AM4 
B±lc. Uf*;l/Xf-yR S T£te3foxk:x7-^7 
U >^^LTY>irS^^Klgffi^ttTOX7^--> ? 5^ 

[0 0 2 6] Uf^/l/Xf-: ^R S T&tfif-aO 
f 7f -S/ - 5 */7t¥IHT$ 0 , Z<om 3»C^^T, 
Y7jrPl iCtttffcfcV K4AM4 BtCjfto 

"t\ ^trfft^BHsOy— 7*— *^K<fcoTY73lR]k: 
BftSnSiSfcU^Jl/X'r-S'RST, RtfftSOT 
Xf-^S^il^ntl/^o ^VK4A, 4B<Dfi2 
tt. ^fiSM^Uf ^^Xf-^R S KDMXhn 

<RSStlTV^ 0 l/f^;l/Xf-^RST^ 

[0 0 2 7] ^LT> ttfflifflX^— ^5±fcX^iafcffl 

^;l/R^«-rSB)t^cOXU^ htt<D^HiS9, cfcD 
lEmc ttf8»Jt¥3S PLOl/^>;l/R «B<08i»*B 5 c 

ft<i&H**8:<. fio. Il^©Uf^;l/R^^S 
K*«fc:tfiffl-e#. ta»3tt*»PLO«^affc*cIE»k: 

[0 0 2 8] C©£5fc*0m±. S^ffi6^0ff$Jffl 
Xx— ^StfttJlfcRW-etU **01/f^bXf-y 
R S T±lc&, l/^*;l/ROflfifcf|-«affloSWJ«4JS** 

nt^4i/\ fin^> i/f>;vxf-yRSTtt, jtiEB 
ftv>it*bl£im*'l<tilQ)jem. RtttftBfta&flM&o** 

Mffc*«*RSftT^3o «t)T, Ut^/I/X-t-^R 
S T**D**i:**T**fc«>. BttXS<DX;l/-:7 

x-^R S TO^fgaStt^x/NX-r-^O^ttiSficO 
[0 0 2 9] ^fc, *VH4A, 4 B tC*fLT+ YtSTIrI 

n> + x 7?rR3ic isg ^nrc 2 aou—^T^tt 7 x i , 

7 X2^6Uf^;bXf-5/*R S TO+X^Ffp]CD{Pi]fficr) 

7X1, 7 X 2lCioTUf^;!/Xf-i/*R S TOXl 
B. Yl«, RCFEWEft^fHBlSn. l«litfHlO± 
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xf—>* 5 <d- Y7i fRjoidffio^ife^c L/— *f if — A# 

BM#«tU U-ifT*lf-8 Yfc*oTtt»SnstHll« 
Xx-V5©Yg«#£W1WSl 0fc#*&S*lT^S o 
Y ttO U— FT&tf 7YM8Y OJttffttt. * tl ^ n Y 

ftttAX*ii»LT*>!K if=F^tt7 YRtf8 Y 10 

[0 0 3 0] *LT. ttfMtttOW-W^Jj:. U^^;bX 
x-VRST*+Y#|fcfcf^«-eT, »MS6*«B 
fltt 9 ttW o * 5 fcW*IJHX-r- V 5 * Y tffifciMKrr 
2>t, U— 9 p =F*ff7Xl. 7X2*^Ob- If If- A 
L^^l/X-r-VR S T-OfflUffiA^-^tlTW-ifflfflX-r 

— : ^ 5 <d+ x^rpioffliffio^ifj^tcra^^n^ <fc 3 tc ft 

6f#6nstf-iB9ffl^St3v^T. ±*JW!S1 OteUxT^e 20 
t5o a*. c<DBfc»PS6*BR«lffl«9fc:«UT<fe 

[0031] —73, H-JB+fcWU l/f ^;l/7f — Vr s 

l/f^;l/Xf-^R S Ttf»W«tt9Tfc**ntf* W 
If TSMH* 7 X 1 , 7 X 2*&OU- if Vf— Atf U 

f^;i/xf-^R s To^ftafcjsftfsns <fc 3 tea 30 

hK«a*fflV^TfitenSfc«>. U— «*f=F»H-7 X 1 , 
7 X 2^6©U- If If— ^5b^«JtlSCi:O^FiP^««| 

[0 0 3 2] iUClD, ^X/NWfcfc^H^D^X/N* 

;1/^Mt^xaxt- VWS T±icSf# an. 
ltx^jrj. Y*iftfc»fta«ErcK«snrt>*o ^x 

AXf-yWS T£te x ^x^WOZ^fSOffifi (7* 

XAXf- VWS T t &%mT*X-T—^T V > 7%: ft I, 
TXT^fpj, Y*rtl^»ttiau:*ao»W««*«^6 

ttfcw-w/ax^-vi 4tf«i?nTt^. h-b/bx-t 
-vi 4tc^ s ^(D±so7*-^xfflB*»jffli-rsa 

[0 0 3 3] H2tt, ->XAXf->'WST s RtfWSJ 
ffiX^— Vl 4^-r¥ffil§lT*&D. <I4DB!2fc:*5^ 
T> £SSl 3 0^ffiOrt^tCt±^J^(fp^OPB^JT=3^ 
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ftSMXr— Vl 4CDiS®tcti^ti^n3-^^±ttcSS 

^iaot^x/NXr-yWS T. &tm&lfflXx-V 
1 4©X*lRk Y^fRjOfi[B> RtfErtEfttfSV^JCffljl 
JcSJWSnTV^o ft*. ^FS^-^co^Tte. Wl* 
*f*HPF8-5 1 7 5 6«iMUC«V>TJ:t)HmicH^ 

[0 0 3 4] WJ(D^XAXf-^W S Ttt, Bftfc& 

lc. ^xaXt-^WS T±tcti. *X7nW*®»«Rf 
f^-)XA4->;l/^ (*x^W<Ol£ffiffi!l) fc. ^xaXt 
-VWS TOfflBSI'SSfflOS*^— ^fil 7t02O(D 

aw^Hftsnrv^*. s^v-^igi 7±tcti. x^ 
isu st; y j5fa<DGLW&m mm-*- * ofbso 

htyitl GT^tBtSC^mctoT, »>x/\Xt— V 
WST »xaW) <Dm?Ll£ UT-inlsRCDtagZmictj-? 

*ffiBM«#ttm*n*o 

[0 0 3 5] ttBffl*T— Vl 4©«itt, *x 

axt-^ws T±o^x;NwoMi:J5«jiRii;aEafc 

RS?nTt>5o ^IT, ItfflXf-^l 4 kite, ja 
Bft3*3RP L*51iHLftB}t3tO±»O#ffi^Hl^fe0 
Ox*;!/*- (Alfx^;l/^) ^gtfflT£fca6<QftS 

-bv^^oaasawB*-^ 1 8, a»«^jspLtc«fc 
BWftBfiffloxy yh2ix, 21 Ytfj&figanfcsii 

h 2 1 X. RffYUOXy y h 2 1 YOjgBfJJlcte^n 

^nmytu>x, fttfstBtviweBstu »s£«2 

S, ft*, *OX'J-yh2 1X, 2 1YcD«^^tC,^ 
JBHPOXy V*ffifflLTfeJ:^o ^LT. RS^fi^x 
>i so^Ttffiti, BMB1K1 2 *« 3 

i 9 o^mft^ti^ i o±«ww3R i o fc«»esnT^ 

[0 0 3 6] ^Tc, i»J««2 0 0*»©3ttB-b>*0* 

««^i4B i ©eflwstt*** i la^ntt^o 

3 <D U^^^WBOOW-BfflXx- V 5 lotwstfira 

R«9c»i«n, B»«9u:*j«*nTv^flMi^- 

I MOlW'JxAXf-yiltiaKStU *Offt*St 
Bfi2 0±«DXU7 h2 1 X, 2 1YmftlXS 
A. Y^tc^lcLoo. iSfflOJtB-fcV^SOtta 



WmW- 1 1 - 1 3 5 4 0 0 
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ttsniE-r as w 6 nrfeo, otic 

0»iE«i«^LT«W3HeRP LOWW»tt4&iijET 
[0 0 3 7] B2fcl*5l^T\ H-aUJHX-r— ^ 1 4 fclil* 

tf«ft*2 0OjaE«BO3OT*>1f*O*V*«Ctt, ran 
fe7>^»©«l» fttfBB^BHOfi**'-;?;!' 

^SRsnto^o for, *tt&o*>-9-tfBttfflo 

'W-aOfflX-r— : ^1 4^Ktt^nTV^fca&, ^xaXt 

->*WS TO/hSKfcfcioT. ^XAXf-v^WST^ 
ftjS#**JWtttflRl±U B5£Xg<DX;l/-:/'y htfiS 

ffiBJ*«>»«#tfJ:0lRl±^-*o 
[0 0 3 8] £»1 3fcJ*LT+Y#rRHC»B2 

tlfcU-ITTIMM 5Y*^')XA7r-> 7 WST(D+ 

*lRlfc:KB*nfc2tt<OU— IfT^tH 5X1, 1 5X 
2A^^XAXf-^WS Te0-X^fq|Offl!lffiO»S!ia 

tu-ife— 2>an[BB;£tu u—ittwm sy, 15 

XI, 15 X Ziaot^XAXf^'WS TCOX^ 
flL Y&*i, atfBBEftjWHBStu ft«9ffl^B 1 ©3e 
MBKi OlcWSS^ ±*JWS5i 0tt*OtHB«lcgi 

^fflfi^WB-rSo BJttJfcOABx*;!,*--*© 

[0 0 3 9] B4te, BftftOAWx^l/^-^OttW 
^^XAXf-^WST, RtfW-aUffiX-r— 1 4 0 

i^WST«:BJt«S«l 2^6BhfcffiBfc^S^-ltT, 

i'JfflX-r-^1 4 U— IfT^ttl 5Y, 

— S TOfflM^^^tlTttfflffiXT 1 -^ 1 4 OdOffi 

#»H 5 Y&tf 1 5X1, 1 5X2A^6#6n«ffS!Hie 
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x^-^i 4 cottfi**f»*fc{W»-r*o ¥1^ 

- £ :/T*f£grr 3 c i: £ £ o T & ^ x; n 

Xf-yWS T\ &tftHjtlffiXr»— 3? 1 4<DtitBte*£ 

ttJBTtt. i«»»10tt!>XAXf-yWST, atf 
ft8OTXx-v ? l 4©{ftfi*¥ffi^— **fl!^T*--:/ 
>;l^^JaT?B»t5. flU "fTWH-1 5Y. 
15X1, 1 5X2<DfffitC. ^XAXf-^WST, & 

tftHWBxf— *j 1 4 (DtftB*Bf^»fiTttta-rsrca& 
no coyxTxyn-mPtt^t, ifif— Atffia 

[0 0 4 0] HI ICR IK WST**^ «HBft*» 
p L<omm\c\t. *x/NW©«ffi©«ft©tH«j&fcx>J 

. 5XU v HlO«tftlfr6»*St*ttill!lj!l07*-* 
XfflB*tftW-r««9X»*SOJ»jSffiB*a3R (AF-fe 
V*) tfEB£*iTi/^ 0 *0^ffiB«ia3R©«aHS 
SfcS^>T, £*Bft*<or>x/NW®*ffitfj^ft3* 
20 5RP LtO«ffi^JIS*n«o ftfe. H2T*(i*0SbTl/^ 
Stf, ttiBffl7f-yi 4±fctt*<0«uSffifi*ffi3fiffl 

[0 0 4 1] JW«u *«©i8IBB3t«BO»f^fc:o€ltt 

sfflu^TtsaK^spLjcw-r^BjtJifii loawjeb 

;l/Xf-^R S T±lcBftJB© W-*;l/R#n— FS 
tu U^*/l/R*<BifeftI L OBHflHflWLhK:»»'r*o 

30 ^<DgL 0 4tC^*r^^tC, 'JXAXf-^WSTttS 
831 3±T«*Uf+Y*iaic»BL, t»Xf-^l 
4^aB3tt*JRPL«cj;«B3tt««l 2fcfii*poT»lBi 

*r*o toa, tfaufflxx— ^1 4±commm : e^ \ 

1 4^ffjtu cotttt-esawB^x* i 8*^ltb 
mt \ LojtB*wa"J4nso 
[0042] ±fw»?s i oto> ^otffflsnfcftfi* 

& 1 rtT*B3tft I L^&»ttLT!#6n*3tt***liJL 

40 T#6n*w-Bttfcjis««Ftt«»3S i i tflttssnr* 

5. «iftttttftJ(Xi 2 0©W«Blc»rJ^ 

T. HfllX 1 WTtxirStiftjaiiEPSjaBJtt^JRP L 
lcAfrr*3ttB«IIWttfcB»T*fc»©B»*»aL 

ria^-r^o cor^tc ^xaxt^wstici^x 

IXf-v/'i 4(±B3^B«i 2*p-&Btift(ftBfc:»B 

**PLO*iAX (B*B«1 2©*iC0 ftifilcffiB 
*r^J;^tc. »)XAXf-^wsT(DMWbnSo 

so ^XAXf- ->*WS T^jK^TfcSfc^tCti, ^4tC 



(8) 



ftm 3 ? 1 1-13 5 4 0 0 
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TT.-f&dlC^ U— fT^tH 5 Y, 15X1, 15X2 
^ST'|g®i-r S c £ \c £ o Tft M 
[0 0 4 3] tf-aifflX-r-^1 4tfBftSIiiU 

1 5Y, 15X1, 1 5 X 2*>£CDU— FfcT-AtfEgft 

3£5lc£:So U^*;1/R©±^<Z>^H^DU 10 

-rz&oic uf^/uf-^R s T^igKrrsc tic 

tl£>o 20 

[0 0 4 4] T^-r^VHrV-fr 1 6S^t« 

f*H 2 ftfc * nt- * <affiB*fctB-r 5 c h tc J: o 
ttSWDS/g ^ hffi«£l^*;l/R©^*->«fc<DfiiB 

[oo4 5] ^ScB^tc^, 0.1 tas^r. mytyt i 

LOfSgW6B«9 Cm 3 mm) mSLT, L^*;UX^— 30 
S^R S T*ttLTU^*Jl/R**+Y^lRl (X^-Y^ 
fRj) ^ifflaVRT^StlSOkllRlMiLT. BftflWSl 
Zlcait^XAXf- ^WS T^/MT^XMW^- 
X^TfR] (Xtt+X*rft) tCj&g/S • VR (/9(±£Uftg 

ISP LtfR$zm*&&tZ>CtlC&% 0 fit, lOCD 

S T^f7e>^«J;oT^>3 y h««*^3SBB 

SCT*S->3'y hSiS^cDBJt^lS^fTtotiSo CO^S 40 

^ffiUCDttfflfflXx— ^ 1 4. Rtfls?-? zsm<D 

So 

[0 0 4 6] %rc. stt*fcii, m%.ii%mj& i rt-efl 
^ffiUff^ i i icmfezn. mmfctewmjik i i t*&. 

^T«»tt¥3RPLfcAfM-£B}^I L^Ttfi^W 
{iiU Bitot I LO«iRfc:j:oTR*-r«»»)t^SP so 
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L> c (0tMnS««±M8PK 1 0 

■5c 

[0 0 4 7] CUbtft. ISOimstf, *m<Dt£Bz 

tt. tHHfHXx-^l 4 1 2<KttC&KjLTf{- 

88*ff5o BftSg«l 2 rtOJRfti^HS**^ 

t^^fti, >;l/R*l/f J/l/Xf-^R S Tfr5 
H4lc*5^T\ BH*tT6-feV*l 9^B7tS 

SiJ-TSo COBHC* H-aiJfflX-r— i^l 4<S>{uB£:<£?>IE 

fflXr-^l 4±£H«\ T^-T^b-feV+hl 6Tf 

[0 0 4 8] #ac, U^*;1/Xt— ^BOtHMfHX-r— 
v?5, Rtf^x/NX-r— S^filOffiBlfflX-r— S/l 4 £rffl 
v>T. ja»3t*RPL<oe«WS*WS-r*lMtfc:o# 

R S Tti+Y73fRltC^MLT. IfillfflX-r-^SJbOa 
^6^Wffi^9rt^»-r5c cot*. W-MfflX 
T— ^ 5 tC fn]<D U— If =F&nt 7X1, 7X2 

-tR^tf 8 Y , 7X1, 7X2 ©ififfilCgr^Tff-$J 

[0 0 4 9] COt^tc. BElcByjlLfccfcSfc:, ^X/n 

ItSJfflX-r— 5/1 4*JBS6LT, SKS2 0±OX'J7 

Kfi^^xh:7*-*xffiB, ^ffifSft, r^h-y 

B^ffS(KH*fflA*«^»cttv ±»JW* l OtiS^Tt 
**P LO«MM«t**|jE-r«o 
[0 0 5 0] ±MZ<DnM(D&mTH^ 0 2lC^tJ:9 
tc x >>x/NXf- S^WS TRtftfSOfflX-r— i^l 4t±, 

^xnXf-yWS T^r/ttSlffiX-r-v 1 4^2^ 



(9) 



1 1-13 5 4 0 0 
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x*r->\ RTsmmm^T—^z^n^n i ^jc^e-* 

[0 0 5 1] ^5 (a) 

x^-^oa^-r^ffi^ ^5 (b) te^coiEgj^-es 

0, 05 (a) , (b) IC*5^T, £«3 3 0±ffilCX 
^|Rf^»oT¥fT^2*<OX(ttUz:7'*>rK3 4 AM 10 
3 4B3WK«S*U X*y-7^K3 4AStf3 4B 

-7*VK3 2tfSISnT^o Y«Ur7^K3 
2(4. ^B^OU-T*— *fc«fcoTX|*y x7#V K 
3 4 A, 3 4 BlCiBoTX^rRrtCffiftSftSo 
[0 0 5 2] Y»U— T*f^F3 2fc»oT*tl 

— S>3 K &atfaiJfflX^-^3 5^Ei^tl, ^x/» 
1 ±tc^l^O^X7\*;b^;&;fi*LT T >x;\ 
Wtf!RifiS$?n, W-MfflX-r— S^3 5±fcli!BUS»e 20 

x*i 8, !H*cr6-fe>*i 9, Rtffi!fi£«2o#H5e 
—>*3 5 oes*i*nf nx7-^7 u >y*^btt 

"»3 3±£BB*ft, ->XAXf-^3K Rtfff*$JJ3 
^LTYfflU-7*V F3 2fc»oTY35FI«DteB»Sh 

5t±^n^nfflS:tcYfftu^7 T ^VK3 2, auxwu 

X7AVF3 4A, 3 4 Bfc»oT2^Wfc«ttS*l 30 
3o fit, *0y£*5t^Tfc. 03Obf^;b7f->* 
ffllO U-lf =F»ffl- 7 Y. 7X1. 7X2, 8Yt.mm& 

WH*MIXt--S>3 5 0 2^Waffi«#W1l*tl, C 
©ttBttRfca^T^x/NX-r— ^3 K RtfiHBIJH 

[0053] *Wc*5^t, BftttOBRWx*;!/:?-. 

«t*«*«i*t»bT-Y*iRi*clBnftffi«K:!>x/\x 40 
-r— >*3 l^SLT, *©«3ttHWICimifflXx-5; 

3 5tf»«o —73, BftBSictt. BJWtttiaiijtt 

««k:»LT+Y*ftte(infcffi«lcfl««xy--^3 

5*'«p»-rSo -)XAXf-^3 1*X*|rK 

Y7alRl^Xx^t!>^a-^T. *x^W±©BftttftO 

»>XAXf-^3 1 F3 2 fc» 

[0 0 5 4] ±&©*5*c*Wfc:J:n*f. YffiU-Ttf 50 



-< K3 2lCfo v ^TftfiMX'r--> ? 3 5A^x;nXt-^* 
3 l £*±&i£EBSftTV^o C»aot, «fc 

fp]) (DKIS-Ptt, fhSOfflX-r-^3 5*fKS&-rSi&S^ 

LTttttfflfflXT--S*3 5 feHWK:B»*h*fcft. IB 

JEK N LTOffW«Xr— 5^3 S^xaxt 

— ^3 1 fr&att£nTV>«fe«. ^XAXf-^3 1 
OttW*ft«lll»0(ST««l»ll:«nTU^. 
[0 0 5 5] &*5. *ff0fc:*5^T\ ^5 (a) , (b) 
\c 2 jSffl»T?^-r «fc -5 \C Y IS U - 7 X<< F 3 2 M5U 
3S2<DYttyx7'j9W F3 6^X73fRjtC^i!jSaiCgHH 
Ls COY1U x^tjV F3 2tCff$!rax-r-- >?3 5£r 
YT^teSa&SffifcKBLTfccfc^o LtliaoT, ^ 
x/nXt-^3 1 ^rX^fpJ^l&t* ^^O^mg^fR] 

[0 0 5 6] ±f20m 1 tOUffiO^Tti, ^3 

ICtts-?£5\C, m— <D#V F4 A, 4 BlCjfioTl/?-* 

;Ur-yR S T\ StftfaOfflX^-^S^BEB^nT 
0 2 (D^xaxt- ^ffl'JOcfc 5 ic l/f^;l/Xf 
-^R S T\ Rtftl-SOflax-r— ^5^US:tC2^7cMtC 

'JxAWtfKBSns^XAXf- ^WS T, 3 1 

t«nfnios»6tiT^5^ ^xAw^it^n 

OCD^X/NX^- ^-eB*fi*ffl/\ ffc^O^X/NX^- 

^t*77^ ^Vbffl Off-fill, £ * x; >3Sft*fif "5 

-0->ayh«iSk:B»*ft C7*-;frX{ftB. Rft 
a. IHW*^*) *£*TB3M-*J:5K:LTfe«fcV\, 
[0 0.5 7] mc, *«WOS3 0HSfiO}g^tj:o*H 

CDT^»5. 0 6Rr/0 7^43V^T^lRa : 0 2tc:^*r 

T> a»*t*SP Lfc±*B}fcW«l 2«*c*x/NWtf 

lES^n. ^xAwtimT^^xA^^mir') 

XAXf- >?4 l±JC«Rr^n. ^XAXf-i/4 w± 

£«i 3±tcCT^^ 5 F®^-^tC^oTX7DfP3. Y73fpJ 

lci8»an*«fc'9^igBSnTi/^ 0 

XAXf— >*4 1 rtlc£»j7X^W©;7*-*XffiH. R 



(10) 



nmW- 1 1-1 3 5 4 0 0 
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i/NX-r— >*4 1 Cte^XMW^rBtfcfc-Mcgftft I L 
*8Bfctt©ff*M«*«*i&*nTVS 0 

[0 0 5 8] i7«, 0 6<D^X->NX-f— 5^4 1 ©¥® 
0£^U C©B7tc:teV>T* ^x^W (^X-zn*;!/ 

©ifi&ica, mm^-tismi 7. hum*-* 1 
fig^nrcas^ffia oA^iaB^nrv^o sfc >j»x/NX 
T*€ssJpsgstf^iSM-rsrcJ6<DcagP4 7*^fig$n 10 

TfcD, MSB 4 7KS^SgSff*^BL.TSS7ft , ei L© 
Xlfx^;l/^-*ttS!|-r«Ci:tJ;oT, 
#BSfi8©Bfi©v -y ^>y«rlKn5<fc -5 TV 

t</^o *wz*tt, en 6 ©«■»««©&«*»»■*-* 

[0 0 5 9] EP^, H6tc— gP*^U l 3^V^T^-r<fc-5 
fc, 80^*62 0©X'J -y h 2 1 Y©JSa5tC»)t^>'X4 
2. S.rj^-bV-9-4 3#KB2ns ^0^T*&5tfft 20 

BJ:9<ttffl©»fl:<fc»>fc*?^*t#»£tU 12^4 5A 

rt*iiaufc} | WitJ4*#*Bratt**-r*E*4 sb* 

4 4«, ^©PSS-fB^x* 1 8. 1 9 

©is«» Btft»MwwH-B©n!i»4 7, 

S^gfl#4.6<DJggB*fcjlj!LTl^5o ^JT- 30 

4 f -*«j*aiS4 4^<D^^/cLTSfm?ns/cJ6. 

©Bx*/l^-fc i o Ttfx/NWOtoBifci&BftBtfB 
ftr*cfctffcu\, Sfc. Bftttl L©AJHx*>Mf— 
^©ffSlMU:* SS&«*x£ 1 8^KBjgt?e>-t;/+r- 1 9 
fcBftftl L*l«Shft«ftTfe, *©B»x*rt^ 
-ti^SlW4 4f«3<D^«r^LTSPtaSnSfci6, *© 
BBx*>l/*-K <fc o T^X/NWOftB&^glitfig 

[0 0 6 0] Sfc, *«Ttt«ttJ:!>ft*?&B*«Bl, 40 
Ttfai^B^aiLTV^^ «*.fc«SHfl§©2BB* 

TUl\ #ISIi)i©B4©flfiE©JB!g£o€0 8 

*#!BLTKWt*. ^x^x^-v?±T"i7X 
^OEKWI (ilO^f-f) fcttSiJ^B^IHMSSHS 
(Sg 2 OXr->*) £ OP^tC^W^sSttTcfctDT-fe 
•3, H8tCfcl/^Tia7lC»lS-rSg|5^»Ct±|5l— ?9^*f«f 

[0 0 6 1 ] 0 8 {is B7©^xmXt— ->'4 1 tmffi 
lC7£M±*X?5ft. Y/jftKIgiS^ft&Ox^X-r— so 
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4 1 A£^U C©0 8£*5l,->T\ 'JxaXt— >*4 1 

cfcoT, tf-nsiraatMN 1 Aat, ^ftj.;m©«« 

fclc#* > ftTV«. &£#^©(gv*mi: L-n±, x^ 
yt^XX^-^k 8, BB^©&«, t75'y^^ X 

fiifiS*gi:^5S^-7-^gP«l 7*^isn, ffi 

#©tf-«gBKBBB4 lAafit, gibs^^s^ 
-^*^dt?nrcs*pv-^gi5«i 7 a, mrnm*:-* 

1 8. ^Sif^-bV^i 9, SB3FB*«-J-S£¥8II& 
4 6, StfXU -y hj&TOjasnfc»lJ&K2 0 tx 
Tl/^. H»C tlillBBBflffiJfM 1 A a±CM\ S*S 
!8gtf*i8B-f *fci&©IHlS$4 7*W?hTV^„ 
[0 0 6 2] fcBefcVTfe, BttftJMSBWttoWBI 
B*fctH8S»B»BB*4 1 AaAOttH»|«iffiA$tl 
Cft6©BWBfi©7 , >?1ST?Bflfc , r*Bx*/l/ 
3r—limf&&4 8£<fc^T^x^W{ig£l±ffifiS(U;:< v 

7-c*. >i?x/NW©ffiBi**»s«S3^»ffc'racfctf4 

v. RBtc, H-aa^plcB^)tK:J;oT#^e>nS!Sgl*x 
*;I/4=- 1 HHRK 4 8 ic «£ o T t> xm wfljfc L (c 

[0 0 6 3] 0!l*J£0 2fc:5Vtcfc-M;:, >>x^X 

x-: ^WSTfcSHBfflXr— 4iff»ILTI,>«* 

fiTc-fc, ^lAXf-^-WS T fcftfflfflx-r— 1 4 i: 

n*««i:, fHWBEBa'Bfi^nsBBfcOMtWf^l 
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